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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

* Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

e Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* ||, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates in Virginia continue to decline though some districts have small rebounds in rates

* VA mean weekly incidence down to 2.3/100K from 4/100K, US flattening remaining at 5/100K

Vaccination rates continue to decline after rebound from 12-16 year-olds

Forecasts show short-term declining rates across Commonwealth

CDC coordinated ScenarioHub update shows potential impact of novel variants against different levels of

vaccine coverage

The situation continues to change. Models continue to be updated regularly.
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Situation Assessment

il UNIVERSITY, VIRGINIA

9-Jun-21 BIOCOMPLEXITY INSTITUTE



Case Rates

er 100k) and Test Positivity
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https://data.cms.gov/stories/s/q5r5-gjyu

County level test positivity
from RT-PCR tests.

BRe8R: <5.0%

(or with <20 tests in past 14 days)

Yellow: 5.0%-10.0%

(or with <500 tests and <2000 tests/100k and
>10% positivity over 14 days

B8 >10.0%

(and not “Green” or “Yellow”)


https://data.cms.gov/stories/s/q5r5-gjyu

District Trajectories

Hockey stick fit
. . . . . Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= T
to characterize the current trajectory e I
Method: Find recent peak and use hockey stick fit to find ' i
inflection point afterwards, then use this period’s slope to ?
define the trajectory ] e - o

Apr
2020

Descriotion Weekly Case Rate # Districts
P (per 100K) bounds (prev week)
Declining Sustained decreases following a recent peak below -0.9 25 (23)
Steady level with minimal trend up or down above -0.9 and below 0.5 8 (7)

Sustained growth not rapid enough to be considered

above 0.5 and below 2.5 2 (4)
a Surge
Currently experiencing sustained rapid and
In Surge significant growth 2.5 or greater 0(1)
il UNIVERSITYsVIRGINIA
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District Trajectories — last 10 weeks
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Estimating Daily Reproductive Number

VA state-wide RE with 7 day moving window by confirmation date 2021-06-07

June 7th Estimates e
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Date Date Confirmed

Confirmed R. Diff Last Week

=4
©

Reproduction number

State-wide 0.686 -0.174
Central 0.723 -0.163
Eastern 0.429 -0.511

Far SW 0.922 0.151 S m S LT

VA RE by VHASS region with 7 day moving window by confirmation date 2021-06-07

Near SW 0.885 -0.022 —

—— Eastern
1.2 —— Far sW

Northern 0.661 -0.089 et
Northwest 0.923 0.045 “

Methodology
» Wallinga-Teunis method (EpiEstim?) for cases by confirmation date
* Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)

I
o

0.7

Reproduction number

* Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133

Apr May Jun
2021
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https://doi.org/10.1093/aje/kwt133

B Number of Testing Encounters
Number of Testing Encounters by Lab Report Date - All Health Districts, PCR

7-Day Moving Average

Ch in C Detect]
Test positivity vs. Onset to Diagnosis | ‘“ |||| ‘|| m |‘|| |‘| || |
il
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Mean % difference from 17
Timeframe (weeks) days overall mean 7 L 150
July (26-30) 6.2 -2% ool / |
Aug (31-34) 4.9 -22% g Sept Nov _12.5%“
0 2 4.5 days 4.5 days Jan 3
Sept (35-38) 4.5 -28% 2 5- S Mar 2
o
Oct (39-43) 4.5 -28% : "\“@ -10.04
n 4 =
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B a
Dec (48-49) 4.3 -31% €3 4.3 days . AN 7.5 2
= F
Jan (00-04) 4.0 -36% 3 35 days o &
Feb (05-08) 3.5 -44% 527
Mar (09-13) 3.6 -42% 14 B 2.5
—— Days from Onset to Diagnosis
Apr (14-17) 3.2 -48% Weekly PCR Test Positivity
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https://www.vdh.virginia.gov/coronavirus/

Vaccination Administration Slows

mees e | Regional Vaccine courses initiated

- (Central
Eastern .
20000 - — per day.
— NearSW 1 e Total| counts of first dose of
- Northern . .
— Northwest vaccines across regions
15000 * Recent rise due to opening of
vaccinations to 12-16 year olds
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Vaccination Acceptance by Region

100
Corrections to surveys: E=5 accept_reg
L. . . 0 propvax_reg
* Facebook administered survey is timely and broad, but B0 1 E
biased by who accesses Facebook and answers the survey o . 4 . :
* Correction approach: g - :
e (Calculate an over-reporting fraction based on reported g 0 |
vaccinations compared to VDH administration data 5
* Cross-validate coarse corrections against HPS survey at 20
the state level and corrected in same manner
0
coviDcast ~OVIDcast VDH COVIDcast E E = = £ b
: accepting . = & s - = =
accepting proportion reported g i e s £ £
corrected : . i = = 5
corrected vaccinated vaccinated =
(Iast WEEk) VHASS Reg
Central 66% 68% 58% 82% Grev Bar- S 4 and g
Eastern 62% 58% 5204 84% rey Bar: Survey m.easure .a.n correcte- acceptance
Green Bar: Proportion of eligible population
Far SW 60% 53% 41% 66% administered a vaccine
Near SW 61% 60% 51% 75% Dots: Proportion administered at least one dose for
Northern 78% 80% 67% 88% each county
Northwest 67% 67% 58% 79%
fili UNIVERSITY/VIRGINIA
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Vaccine Acceptance in Virginia - COVIDcast

Acceptance remains high:

Virginia - Vaccine Acceptance

—— covid vaccinated or accept
accept covid vaccine
*1 -';,__1(,” - probably accept vaccination if offered today
60 I“""“llllllIII
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- II “ I ) . . . .
© "'.|.|.,|.,.,“ * Top reasons for hesitancy: side effects, distrust (increasing),
iy . .
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Data Source: https://covidcast.cmu.edu
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* Proportion of Virginians that have already or would definitely or

e Survey respondents are reporting high levels of vaccination of ~80%

* More likely to take if recommended by: doctors and friends
* Reasons unnecessary: Not serious, not high risk, or other

Virginia - Vaccine Hesitancy
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https://covidcast.cmu.edu/

Vaccine Acceptance by Region- COVIDcast

Levels of Acceptance and potential acceptance in flux:
* Nearly all the “Definitely Yes” have been vaccinated, yet there are 5-10% remaining across the regions
* Northwest and Southwest (to lesser degree) see growth in “probably not”, seemingly from “definitely not”

Unvaccinated Only All Respondents

Near SW Northwest Northern Near SW Northwest Northern
06
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i definitely_yes 0124 —— probably_nat
044 035 — probably_not —— probably_yes
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SARS-CoV?2 Variants of Concern

Estimated B.1.1.7 Growth

United States Virginia
Emerging new variants will alter the future trajectories =~ — == T TEE
of pandemic and have implications for future control " = s =
« Emerging variants can: — arsmez §

Prevalence

* Increase transmissibility
* Increase severity (more hospitalizations and/or deaths)

e Limit immunity provided by prior infection and vaccinations -

* Genomic surveillance remains very limited

* Challenges ability to estimate impact in US to date and
estimation of arrival and potential impact in future HHS Reglon 3: 21282021 - 182021 HHS Raglon 3: 5412021 - Siz27202

GISAID oo ael Outbreak Info

A . I K
%‘2‘1,1’¥ Organization WHO and Er|C TOpOl i B.1.526 siszs Bis2e  BIS0  m1sw ey

¢
b Tracking
e BA5261 B15261 815261 B15261 [pp Trackin

Aok
Region 3 - Delaware, District of Columbia, Maryland, Pennsylvania,
. — B15262 B.15262 B.1.5262 w Virginia, and West Virginia
Ancestral — — v el W
B.12 H Other Lineage Type  %Total  95%CI
D614G + - 7 s Mot B1l7 _ VOC_ 7Le% 6907440
common 1.5z VoI [ 2.4-14 4%
B.1.1.7 Alpha +++ — v » lineages  B1cs61 Vol
Other .
B.1.351 Beta + ++++ v . 5 0a
voC 3. ).8-11.5 ]
P.1 Gamma ++ ++ v O -
B.1.429 Epsilon + + v BA17 ‘ 0.1
B.1.526 lota + + v 8117 S B117 B.117 Additional B.1 3¢ VOC ]
voIvoc 1525 t VoI
B.1.617.2 Delta +4+++" ++# v 8117 lineages 4z voC
12 t VOC 0.0 NA |
t VOI 4] I, u
“Relative transmissibility to B.1.1.7 yet to be fully defined B16171 t VOI 0.0 N n
“Effectiveness from real world evidence vs. severe illness, not all vaccines are effective vs all : e B16172 t VOl 00 NA ]
variants, and importance of 2-doses, especially for B.1.617.2 for which 1 dose of mRNA or AZ is P.2 t vol 0 NA
only ~30% effective ¥ May carry more immune escape than P.1, to be determined — e - Other* Other 55 5.9% ] @
’[ \ Blapg  e— I H
« XY, World Health . B.1.526 M
5

Other represents >200 additional lineages, which are each circulating at

2/13/21 2/27/21 4/10/21 1/24/71 /a0 5/22/91 /i1 <1% of viruses
9 '.J u n- 2 1 ™  These data include Nowcast estimates, which are modeled projections 1 6
that may differ from weighted estimates generated at later dates

Collection date, two weeks ending t Fewer than 10 observations of this variant during the selected time/loca..


https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://twitter.com/EricTopol/status/1399404958210871301

SARS-CoV?2 Variants of Concern

United States - 58.6% (B.1.1.7)
Source: outbreak.info

Alpha o - Lineage B.1.1.7 .

Prevalence: Levels have rapidly risen, as anticipated, and now are plateauing at national
level and in many states, seemingly in VA as well

Transmissibility: Estimated increase of 50% compared to previous variants. B.1.1.7’s

Virginia - 76.2% (B.1.1.7)
Source: outbreak.info

BN RE N

mutations aid its infection efficiency, and thus boosts its overall levels of viremia; study from
Public Health England shows contacts of B.1.1.7 cases are more likely (50%) to test positive
than contacts of non-B.1.1.7 patients

Severity: Increased viremia also appears to increase the risk of hospitalization (60%) and
mortality (60%). Danish study shows B.1.1.7 to have a 64% higher risk of hospitalization,
while Public Health Scotland studies showed a range of 40% to 60%; Study in Nature based
on UK data estimates B.1.1.7 cases have 60% higher mortality

Beta 3 - Lineage B.1.351

Outbreak Info

United States - 0.9% (B.1.351)
Source: outbreak.info

Prevalence: Levels have remained low, as this variant’s transmissibility can’t compete with
B.1.1.7, however, as more of the population becomes immune it may gain an advantage

Immune Escape: Many studies show that convalescent sera from previously infected

individuals does not neutralize B.1.351 virus well which is predictive of protection, however,

vaccine induced immunity shows signs of effectiveness

Lineage B.1.429/427 and B.1.526 and subvariants

e Combined account for around 20% of circulating virus, share may be shrinking as B.1.1.7

outcompetes
9-Jun-21
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Virginia - 7.1% (B.1.351)
Source: outbreak.info
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https://outbreak.info/situation-reports?pango=B.1.1.7&selected=USA_US-VA&loc=USA&loc=GBR&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.31.21254687v1.full.pdf+html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3792894
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961042/S1095_NERVTAG_update_note_on_B.1.1.7_severity_20210211.pdf
https://www.nature.com/articles/s41586-021-03426-1_reference.pdf
https://outbreak.info/situation-reports?pango=B.1.351&selected=USA_US-VA&loc=USA&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.17.20200246v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.03.09.21252641v1.full.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2104036
https://www.cell.com/action/showPdf?pii=S1931-3128%2821%2900137-2
https://www.biorxiv.org/content/10.1101/2021.02.27.433180v1.full.pdf
https://outbreak.info/situation-reports?pango=B.1.429&loc=USA&loc=USA_US-CA&selected=USA_US-CA
https://outbreak.info/situation-reports?pango=B.1.427&loc=USA&loc=USA_US-CA&selected=USA_US-CA
https://outbreak.info/situation-reports?pango=B.1.526&loc=USA&loc=USA_US-NY&selected=USA_US-NY
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

SARS-CoV?2 Variants of Concern

Source: outbreak.info

Gamma v - Lineage P.1

* Prevalence: Nationally at 15.7%, lower in VA at 5.4%

* New study estimates 17-32% of all infections in Manaus in 2021 were " M -
reinfections, which helps explain data from Brazil demonstrating P.1’s
continued dominance in Rio despite presence of B.1.1.7

Virginia - 7.1% (B.1.617.2)

Delta d - Lineage B.1.617.2 and related subvariants [ bkl

e Continues to drive outbreak in India and neighbors, with continued growth
in UK, Europe and in accelerating growth in the US

 Categorized as VoC by Public Health England, WHO, expect CDC to follow i b I e |

e Several studies estimate B.1.617.2 to be 30-60% more transmissible than
than B.1.1.7, and also more severe © .,,." " Mutinomial i

« More studies show limited immune escape similar to B.1.351, however, ~ 0 l ! ! l s

still suggest protection remains for vaccinated, though PHE study shows et ‘ " " = ‘ R

limited efficacy of Astra-Zeneca with only one dose

* A recent study shows that more vaccine breakthrough infections are

] i | N h
Cau Sed by va rl d nts De Ita an d AI p h d This study elaborates genomic analysis of isolates from P égg‘ ‘ ‘ “ | ‘ | ‘ h

symptomatic breakthrough infections following vaccination with
AZD1222/Covishield and BBV152/Covaxin.Variants of concern
B.1.617.2 and B.1.1.7 responsible for cases surge in April - May
2021 in Delhi, were the predominant lineages among
breakthrough infections.
“Suggests B.1.617.2 relative to non-B.1.617.2 in vaccinated group
9 'J un- 2 1 compared to controls is 2.7 (95% Cl: 0.7-10) after one dose and
1.2 (0.4-3.6) after two” https://osf.io/fgd4x/ oz s
https://t.co/IxMifGdVBn T

early July Twitter

JASONDJFMAMJJ JASONDJFMAMJJ

0%

United States - 15.7% (P.1)
Source: outbreak.info

United States - 14.5% (B.1.617.2)
Source: outbreak.info
uuuuu

Iliinois

Massachusetts innesota | EERES

| KA
B sisi72

JASONDJFMAMJJ JASONDJFMAMJJ JASONDJFMAMJJ

Growth of delta variant (B.1.617.2) is rapid, and in some fits of
the data may reach dominance in many states by late June /
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https://outbreak.info/situation-reports?pango=P.1&selected=BRA&loc=BRA&loc=USA&loc=USA_US-CA
https://www.medrxiv.org/content/10.1101/2021.05.10.21256644v1.full.pdf
https://virological.org/t/genomic-surveillance-of-sars-cov-2-in-the-state-of-rio-de-janeiro-brazil-technical-briefing/683/1
https://outbreak.info/situation-reports?pango=B.1.617&loc=IND&loc=GBR&loc=USA&selected=IND
https://twitter.com/trvrb/status/1392132896576602119
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/984274/Variants_of_Concern_VOC_Technical_Briefing_10_England.pdf
https://github.com/hodcroftlab/covariants/tree/master/web/data
https://twitter.com/HJWesteneng/status/1393583773015478272
https://www.biorxiv.org/content/10.1101/2021.05.14.444076v1.full.pdf
https://www.biorxiv.org/content/10.1101/2021.05.14.444076v1.full.pdf
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+the+B.1.617.2+variant.pdf/204c11a4-e02e-11f2-db19-b3664107ac42
https://osf.io/fgd4x/
https://t.co/UOYD3aDWE3
https://osf.io/fgd4x/
https://t.co/lxMifGdVBn

Other State Comparisons

Trajectories of States

Nearly all states are declining

Virginia and her neighbors

- 2 <=R

W 15<=R=2

— Ll==R<l5 Ohiu - Declining Pennsylvania - Declining New Jersey - Declining
09<=R=11 T e L " - . ]
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1 02<=R<0.5
- R0

75 10
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4 ine e
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* VA and neighbors are all declining with steady pace

Growth out west has slowed, recent reporting artifacts in some * Most neighbors are now below 10/100K level

states perturb the otherwise calm picture
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Race and Ethnicity cases per 100K

1

1

Hospitalization Rate per 100K

9-Jun-21

Race and Ethnicity

2009 o Two or more races @Fastern Shore
o White
e Latino
e Black
® Asian or Pacific Islander
population_size @est Piedmont
0001 @ 150000
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Case Rate per 100K

Rates per 100K of each Racial-Ethnic population

by Health District

* Each Health District’s Racial-Ethnic population is
plotted by their Hospitalization and Case Rate

* Points are sized based on their overall
population size (overlapping labels removed)

* Change in rates over the last 2 weeks

Case Rate Change in last 14 days

Race and Ethnicity
mmm Asian or Pacific Islander
m Black

e Latino

mmm Two or more races

= E 7

@ - i m White

=
Health District

20



Recent Incidence Compared to Summer 2020

Recent Incidence Compared to Weekly Summer Mean by County
Mean: 0.49; Median: 0.25; IQR: 0.13-0.54

Ratio of Recent Case Rate compared to

mean Case Rate during Summer 2020

 Ratio continues to decline, with only
12% of counties in VA above the average
of last summer

0.5 1.0 1.5 2.0 2.5 3.0
Proportion of Last Week's Incidence to that of Weekly Summer Mean
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Zip code level weekly Case Rate (per 100K)

Case Rates in the last

week by ZIp code Rank Zip Code Name Prev Point Prevalence by Zip Code Point Prevalence
. . 1 24656 Vansant 500 (2021-06-05) High : 1000+
* Adjusted Color gradient 5 242296 Clinchco 340 " eer
to lower rates, thus red 3 24324 Draper 340 s
is a lower prevalence 4 24343 Hillsvlle 290 -
5 24293 Wise 260 Low : 0
. Units = Active Cases / 100,000
e Some counts are low 8 22842 Gordonswlls 230 p—
and suppressed to 8 23123 New Canton 210 ' Data

protect anonymity, those 9 23030 Charles City 210
are shown in white 10 24421 Churchville 200

Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

Based on Spatial Empirical Bayes smoothed point prevalence for week ending 2021-06-05.
Note new color ramp since 2021-05-22.

il UNIVERSITYsVIRGINIA
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people (group size 25)
* Group Size: Assumes 2 undetected infections per confirmed case (ascertainment rate from recent

seroprevalence survey), and shows minimum size of a group with a 50% chance an individual is infected by
zip code (eg in a group of 23 in Vansant, there is a 50% chance someone will be infected)

 HCW prevalence: Case rate among health care workers (HCW) in the last week using patient facing health
care workers as the denominator

Rank Zip Code Name Size Group Size Needed for 50% Graup;Size HCW Prevalence / Case Prevalence Prevalence Ratio
1 24656 Vansant 23 Likelihood of 21 Infected High : 450+ (2021-06-05) N Higher HCW Prev i
2 24226 Clinchco 26 b 390 & 4:1
3 24324 Draper 28 ' 330 SEOI L P 301
4 24343 Hilisville 29 , 270 - 2:1
5 24293 Wise 29 " - | 510 & it
6 22942 Gordonsville 32 & N pmion\ & [
7 24620 Hurley 34 lé‘h . \ e i
8 23123 New Canton 34 ulpeper', ‘
9 23030 Charles City 40 3 A Higher Case Prev l 14
10 24421 Churchvlle 47 { s 125
Only includes zips with pop = 1000 and no supp. data. S O N Naﬁl\il_ B
* Denotes zip codes with state prisons. al S o G
9 A ck

Based on Spatial Empirical Bayes smoothed point prevalence for week ending 2021-06-05.

9-Jun-21 BIOCOMPLEXITY INSTITUTE -



Current Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

* Spatial: SaTScan based hot spots compare clusters of zip codes with weekly case prevalence higher than
nearby zip codes to identify larger areas with statistically significant deviations

 Temporal: The weekly case rate (per 100K) projected last week compared to observed by county, which
highlights temporal fluctuations that differ from the model’s projections

Spatial Hotspots Clustered Temporal Hotspots

Spot Zip Code Name Conf.

Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Point Prevalence Model Residuals Res‘“ﬁia'h 500
1 24656 Vansant 99% (2021-06-05) I B cold Spot - 9% Confidence Model 26MAY Predicting IS thMorg Castesd' 40% ’
R FA o : 04 e an Expecte:
2 24343 Hll.lsvHIe 99% Z N Cold Spot - 95% Confidence Week ending 2021-06-06 £8h. p 300
3 20293 Wise 9% Cold Spot - 90% Confid 200
4 22942 Gordonsyille 99% old Spot - 90% Confidence % o
5 24324 Draper 95% o S Not Significant - Shenmy ] f
Only includes zips with pop = 1000 and no supp. data. AR > Hot Spot - 90% Confidence ",, A " \ Fauquier sl -100
* Denotes zip codes with state prisons. A N\ 'Pa " frana) j Rappa. 7, N -200
ficekinghany 20 Hot Spot - 95% Confidence [ Rocknonan /e A -300
N L s 3 G . ) f AL A Culpepsr 7 Fewer Cases 400
Srigond 7 \ T tony_cSamrel ) B Hot Spot - 99% Confidence vignana 7N -~ \_—  than Expected Low.:500
[ -——-r:{,\ugusm a4 .,;;#_‘ i 7T Augusta O ) : Cases /100,000
/ Bath A\ ) B - " Ban ,-‘(“‘ (g &/ ./ caro =7
//7\ af /1 \\\ » 'V{// A{bemane Louisa R — y at ; 74 Ameméhe,'"'» Lbuisa ‘ A Caroline
7 ——4 Rockbri idge Y X 7 / 4 7 A
P i /

N~ Rockbndge o
4 EE/’/"‘\. Nelson } /

Fluvanna,

e ‘\ Nelson AL
S

Accomack
Ambarstiaiie S Buckinghem .
o S .
e % %
/ Chesterfe[d Appmttx . / 4 hesterfie 3
.-’T Amelia pomittc T o] Ameia = Northampton
. ) " Buchanan e e < " i8 ork '
CampbeH (6 —~ 41\ p i /. Campbell L, [ S
x,, &onoway 7 alll N A Tazewel /7 Ncm:way‘
Charloue | Dinwiddie | e IWise ', B AR o) Chanone ," SRS Dinwiddie

S

Sl Vg
/ Lunenburg R //Sussex N
3 ; e

s Russe_ll Vet

< { / ¢ ‘J,“ Lunenhurg
\[B 4 2y : N ( N Smyih N | Pitsyiania | i BT b J
\¢ { runswicl g5 A | ot X iz o e i \ e ey / / alifax |Brunswicl
J Patrick | . [ / ~ Meck\enburg | = ‘ﬁ){/ Suffolk | N P Scott v“.‘ ;fglash ﬂ»glon ‘V‘/" e / : / ) ‘ \ Mecklenburg ‘ ‘ { ‘
; el [ s R ] | \ prant U o 7 N ) Henry | < | R I | e\ \
Moran sl= 0 160312 Z-Score = -1. 959159 P Value = 0.050094
Based on Global Empirical Bayes smoothed point prevalence for week ending 2021-06-05. } Slight Negative Residual Autocorrelation Suspected
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Social Vulnerability and Total Vaccination Rates

Comparison of social vulnerability and total vaccination rate since the start of vaccination

* Social Vulnerability: Each county’s Social Vulnerability Index (CDC) compared with the level of vaccination

Vaccinations versus Social Vulnerability Index

(Start to 2021-06-05) l |
rederickI 4

14
\Warren,

‘&
Regp ‘ ‘,.'{

> =
Sl b
[ Caroline.
Powhata
ﬁ.\
BE

Nottoway;

Quantiles
N SvI

[ Vaccine Doses

00000

High Vax-Low SVI
Pink:  High Vax-High SVI
Blue:  Low Vax-Low SVI
Purple: Low Vax-High SVI

|
Ch:

n
hesterfield *
,,,,,,, Dinwiddie!

Vackion hrg DIUNSWICK
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Vaccination and Recent Case Rates

Comparison of total vaccination rate and case prevalence in the last month

1,000 [

s Total First Vaccine Doses vs Recent Cases Quantiles
= Vaccines Through: 2021-05-08 ~ W Cases / 100k
® Cases: 2021-05-09 to 2021-06-05

700
650
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550
500
450
400
350
300
250
200

- First Doses / 100k

Cases / 100k

‘ ;
Culpeper-
0

First Doses / 100k

150 Yo ) @ 00 ¢
100 o ) ® ® e @ g i
% - W e & _ o diso 3 Z

8 2000 : fo) O
o : T — o & , » Y O
50,000 55,000 60,000 65,000 70,000 75,000 80,000 85,000 90,000 95,000 100,000 @range V

Low Vax-Low Cases
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9-Jun-21 | 26



9-Jun-21

Forecasts and Other Scenarios

il UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE

27



Using Ensemble Model to Guide Projections

Virginia
Ensemble methodology that combines the Adaptive with £0.0K | | amspatia
machine learning and statistical models such as: ' S A
SEIR
. SEIR-B117
* Autoregressive (AR, ARIMA) 40.0K | w Enkr
Bl (ST™
* Neural networks (LSTM S48 Ehspmble
( ) 20.0K &% €
* Kalman filtering (EnKF) e 1{ Tﬁ
o0 Y A2 4 0 3 6
1029 7_010 1010'%0 0352302 '“711'%11'0 ?.X'Q 110
Weekly forecasts done at county level.
Virginia Beach, Virginia Loudoun, Virginia
Models chosen because of their track record in disease EM Em
forecasting and to increase diversity and robustness. 20c| = o, /\\/ Em /\
. ;0 20 043 0324, m‘e“ 00\*\4&/
Ensemble forecast provides additional ‘surveillance’ for BB BORO BT pohoRopeingh 0&
making Scenario_based prOjeCtionS_ o =$}p aaaaa Richmond City, Virginia 800,0~=::_5w,a, Roanoke City, Virginia
Also submitted to CDC Forecast Hub. 00| S =4 oo | \7\ /Yx
ZSOOV/D.\W»« \\\/\ 2000\"4\ /v(
il UNIVERSITY/VIRGINIA 0803003003 o fh oo e oo %om%’zx oo
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Prevalence

Predicted Variant Prevalence
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Jun-21  Central Shenandeoah 1

° ° ° ’ ° °
Virginia’s Progress on Population Immunity
. = Population immunity : =i§:2§1
Natural Immunity and Vaccines combine to | S
produce a population level of immunity | =
e Duration of immunity from infection with SARS- ** '- | 1

CoV2 still not well understood

* We assume a conservative 6 month period of
protection for these calculations

* Natural immunity is well calibrated to recent
seroprevalence surveys

I T U T T T T T T
0 10 20 30 40 50 60 70 80
% of population immune

Region % immune
& (est.)*

Central 72%

* Vaccine induced immunity is likely to last longer, eastern 68%
we assume indefinite protection Far SW .y

* This also assumes that all administered vaccines —— 69%
remain protective against current and future novel ?
variants Northern 75%

. . . . North t 0

* Population immunity depends on a very high OTETES L)
Virginia 72%

proportion of the population getting vaccinated
* Using regional vaccine acceptance

* As of June 6, 2021

fili UNIVERSITYs VIRGINIA

9-Jun-21 BIOCOMPLEXITY INSTITUTE

VDH_Dist

Population immunity
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Arlington 1
Blue Ridge §
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COVID-19 Scenario Modeling Hub

_ . https://covid19scenariomodelinghub.org/viz.html
Collaboration of multiple

academic teams to . - =

M Od el PI'OJECUO n Projected Incident Cases by Epidemiological Week and by Scenario for Round 5

p rOVi d e n a t i O n a I a n d New scenario for models are defined in each (- Projection Epiweek; -- Current Week)
round [ ]

Scenario A; High Vaccination, Moderate NPI Scenario B; High Vaccination, Low NPI
state-by-state level Round 5
Scenario defined as of 2021-05-02
. . f | . d Model Projecting from Epiweek 17 to Epiweek 43
projections tor 43 Igne
High Vaccination High Vaccination
° Moderate NPI Low NPI
scenarios that vary
Scenario C Scenario D 20
. . Low Vaccination Low Vaccination =
vaccine rates (hlgh - |OW) (€ 20m.05.03 (2021 B
(C-2021-05-02) (D-2021-05-02) E]
g ~—— b\k
o4
= I 1|
a n d I eve I S Of CO nt r‘o I e Scenario C; Low Vaccination, Moderate NPI Scenario D; Low Vaccination & Low NPI
]
U
= 604
(moderate and low)
5]
£
Virginia -
40
Special regions (American Samoa, Guam, Northern
Marianas Island, Virgin Islands) not included /
Target: 204
Each model projects six different targets
Round 5 updates now R — o
p Cumulative Cases o \t

Incident Deaths L T I [ T I T I T T T T

. o & & P K KX . P &a ® N > 2 <
Cumulative Deaths 2. a” oy o N [ %° % g Qy o’ % 9 2.0
e 2, B R ., i "0y Epiweekt:, B 2 = . 7 O
Incident Hospitalization el = = = 2 “» End Date for Epi\?é'*eek =~ > = ~ = 4
Cumnulative Hospitalization
. Uncertainty Interval: .
RO unh d 4 Results were pub/lsh ed Y Double-click on a model name to only display . _y _ pcaryed Incident Cases CU-AGE-ST IHME-IHME COVID model (deaths unscaled) —— JHU_IDD-CovidSP
Click on a model name to remove it or add it from
None the plot display.
—— JHUAPL-Bucky Karlen-pypm MOBS_NEU-GLEAM_COVID UNCC-hierbin USC-Siklalpha

th . ©50% Zoom in the graph by click and drag (double-click
May 5 ) 2021 In MM WR 95 % toz00m-oun) UVA-adaptive === Ensemble
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https://covid19scenariomodelinghub.org/viz.html
https://www.cdc.gov/mmwr/volumes/70/wr/mm7019e3.htm

COVID-19 Scenario Modeling Hub — Round 6

Round 6 scenarios explore the effects of a

variant similar to the Delta (B.1.617.2) notes for each

against different backgrounds of

vaccination.

Vaccinations by Nov 30
* LowVacc — 68% overall coverage

* HighVacc — 86% overall coverage

Emerging Variant Impact (s% prevalence on may 29t
* LowVar — 20% more transmissible

* HighVar — 60% more transmissible

scenario below

High Vaccination
(Low hesitancy)

HighVacc

LowVar

HighVar

See more detailed

Low Impact Variant
(low transmissibility increase,
no immune escape)

High Impact Variant
(high transmissibility increase,
no immune escape)

Scenario A

Vaccination:
Coverage saturates at 86% nationally
among the vaccine-eligible population*
by November 30, 2021**
VE is 50%/90% for Pfizer/Moderna
against currently circulating variants (1%
/2" dose)
J&J no longer used

Variant:
20% increased transmissibility as
compared with B.1.1.7 for B.1.617+
variant. 5% prevalence of B.1.617+
nationally on May 29.

Scenario B

Vaccination:
Coverage saturates at 86% nationally
among the vaccine-eligible population*
by November 30, 2021**
VE is 50%/90% for Pfizer/Moderna
against currently circulating variants (1%
/2" dose)
J&J no longer used

Variant:
60% increased transmissibility as
compared with B.1.1.7 for B.1.617+
variant. 5% prevalence of B.1.617+
nationally on May 29.

Low Vaccination
(High hesitancy)

LowVacc

Scenario C

Vaccination:
Coverage saturates at 75% nationally
among the vaccine-eligible population*
by November 30, 2021**
VE is 50%/90% for Pfizer/Moderna
against currently circulating variants (1°
/2" dose) and 60% for JJ (1 dose)
J&J no longer used

Variant:
20% increased transmissibility as
compared with B.1.1.7 for B.1.617+
variant. 5% prevalence of B.1.617+
nationally on May 29.

Scenario D

Vaccination:
Coverage saturates at 75% nationally
among the vaccine-eligible population*
by November 30, 2021**
VE is 50%/90% for Pfizer/Moderna
against currently circulating variants (1
/2" dose) and 60% for JJ (1 dose)
J&J no longer used

Variant:
60% increased transmissibility as
compared with B.1.1.7 for B.1.617+
variant. 5% prevalence of B.1.617+
nationally on May 29.

https://covid19scenariomodelinghub.org/viz.html
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Daily Confirmed cases

Modeling Hub — Round 6 Prelim Results

Virginia Daily Confirmed - Comparison
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i il 28 2 28 il 28 28 il
9-Jun-21 https://covid19scenariomodelinghub.org/viz.html

Daily Hospitalized cases

Daily Death cases

Virginia Daily Hospitalized - Comparison
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https://covid19scenariomodelinghub.org/viz.html

Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates in Virginia continue to decline though some districts have small rebounds in rates
* VA mean weekly incidence down to 2.3/100K from 4/100K, US flattening remaining at 5/100K
* Vaccination rates continue to decline after rebound from 12-16 year-olds

* Forecasts show short-term declining rates across Commonwealth

e CDC coordinated ScenarioHub update shows potential impact of novel variants against different levels of

vaccine coverage

The situation continues to change. Models continue to be updated regularly.

 UNIVERSITYo VIRGINIA
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Agent-based Model (ABM )

EpiHiper: Distributed network-based stochastic disease transmission simulations
* Assess the impact on transmission under different conditions

* Assess the impacts of contact tracing

Detailed Disease Course of COVID-19

» Literature based probabilities of outcomes with
appropriate delays

* Varying levels of infectiousness

* Hypothetical treatments for future developments

Synthetic Population
* Census derived age and household structure
* Time-Use survey driven activities at

appropriate locations _
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